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Introduction 
 
 If one universal characteristic defines libraries and librarianship, it would 
probably be change.  Librarians have taken a prominent role in guiding both the 
profession as a whole and the populaces that they serve through many different 
technologies, including the implementation of Web 2.0 technologies such as social 
networking websites, wikis, and blogs. 
 However, as prevalent and forward thinking as librarians have been with Web 2.0 
technologies, some of the systems that they have relied upon for so long have begun to 
show their limitations.  Catalogers and users of their library's Open Public Access 
Catalogs (OPACs) have particularly felt this strain.  The way that catalogers construct 
MAchine-Readable Cataloging (MARC) records hearkens back to when libraries kept 
their holdings in card catalogs and provided a main entry point and other applicable entry 
points as needed.1  Now that cataloging and library card catalogs have been 
computerized, many aspects of this traditional way of creating records have become 
obsolete.  MARC records have endured and modified with amazing flexibility, but they 
should be replaced with more web friendly ways of describing the resources.   
 To meet the growing challenges of creating catalog records on computers for a 
wide variety of resources, cataloging librarians and metadata experts have begun to 
                                                
1 Arlene G. Taylor, "An Introduction to Functional Requirements for Bibliographic Records (FRBR)," in 
Understanding FRBR:  What it is and How it will Affect our Retrieval Tools, ed. Arlene G. Taylor 
(Westport, Connecticut:  Greenwood Publishing Group, 2007), 1. 
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explore computer-based alternatives such as the Functional Requirements for 
Bibliographic Records (FRBR).  Structures such as FRBR will allow librarians to make 
the transition from MARC records towards a new way of cataloging that will serve our 
patrons' needs better than ever before, and library-centered Semantic Web technologies 
will take us even further into the future.   
 The discipline of music cataloging is particularly complex and has had problems 
with traditional cataloging methods since they became codified.  Music cataloging 
therefore could gain enormous benefits from the implementations of FRBR and Semantic 
Web technologies.   However, very few music librarians and catalogers have researched 
how to apply Semantic Web technology to their records.  This study takes a few modest 
steps towards correcting this oversight by investigating how Semantic Web technologies 
may be applied to music cataloging.  
 4 
Background--Music cataloging 
 
 The origin and evolution of music cataloging can be traced back to the evolution 
of cataloging itself, as librarians began to establish universally applicable procedures for 
bibliographic description.  However, the first known codification of music cataloging 
emerged as an appendix authored by Oscar Sonneck for the fourth edition of Charles 
Ammi Cutter's Rules for a Dictionary Catalog in 1904.2 
 Cutter's Rules for a Dictionary Catalog represented a major step forward in the 
history of bibliographic description, but it could not account for every possible material 
that librarians would need to describe.  As Richard Smiraglia notes:  
 "The underlying intellectual principle of bibliographic cataloging was the 
 arrangement of works, entries for which had also to carry details of distribution to 
 distinguish editions, and sufficient indication of physical details to enable the user 
 to retrieve the items contained in them.  The functioning of this principle was 
 dependent upon an assumed one-to-one correspondence between physical objects 
 and intellectual entities."3  
 
Cutter's functioning principle, the idea that intellectual entities had only one physical 
object that represents it, has never applied to musical works.  Even an entity as specific as 
a music score for Beethoven's third symphony, the Eroica symphony (op. 55) can have 
multiple physical objects, such as a full score from a historical monument set, a full score 
for conducting, a miniature-sized full score for study, a miniature-sized full score with 
additional commentary and analysis appended to it, a piano score for quick reference and 
                                                
2 Richard Smiraglia, Music Cataloging: The Bibliographic Control of Printed and Recorded Music in 
Libraries (Englewood, Colorado:  Libraries Unlimited, Inc., 1989), 13.   
3 Ibid. 
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analysis purposes, and the numerous facsimiles and first-edition scores available.  When 
one adds in the different publishers, different editions, and reissues available, it becomes 
clear why those cataloging music could not rely completely on Cutter's Rules for a 
Dictionary Catalog.   
 Sonneck formed the appendix to address some of the challenges unique to music 
cataloging.  In it he provided guidance on how to select the chief source of information, 
how to determine which publication details merited inclusion, and how to author the 
notes that indicate the title, key, medium of performance, and printed format that can 
assist users with distinguishing between the many different possible formats for each 
work listed.  However, one of the most important decisions he made involved the 
selection of the main entry.  To provide a consistent way of organizing materials, 
Sonneck gave the composer of the music, i.e. the author of the work, the main entry and 
list any other significant figures such as the librettist or editor under added entries.4  This 
decision guides music cataloging today, and has proven to be a contentious issue as 
music catalogers make the transition into the future.5 
 Although music catalogers still largely adhere to the general bibliography, 
Sonneck's appendix allowed music catalogers to establish procedures that would address 
their particular needs.  Since then, music cataloging has followed two major streams of 
development:  the evolution of cataloging, and the evolution of musicology (the study of 
music as an academic discipline).  These two disciplines more recently culminated in the 
2005 2nd revised edition of the Anglo-American Cataloging Rules (AACR2), which also 
                                                
4 Ibid. 
5 David Miller and Patrick Le Boeuf, "'Such Stuff as Dreams are Made of:' How Does FRBR Fit 
Performing Arts?," Cataloging & Classification Quarterly 39, no. 3/4 (2005):  163-164 and Sherry L. 
Vellucci, "FRBR and Music," in Understanding FRBR:  What it is and How it will Affect our Retrieval 
Tools, ed. Arlene G. Taylor (Westport, Connecticut:  Greenwood Publishing Group, 2007), 141. 
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includes specific guidelines that address the specific issues and needs of those who 
catalog music materials.  
 Music catalogers follow these rules to make the traditional MARC21 records 
familiar to all catalogers, but they have also been very involved in created metadata 
records for digitally born or stored items.  Metadata standards used to describe these 
projects vary, but very often music metadata specialists use some version of the Dublin 
Core Metadata Initiative Elements because they offers a great deal of flexibility for 
describing the unique properties that apply to music-related items.  Metadata projects that 
describe collections held on servers or in data management software programs such as 
CONTENTdm often exist and live separately from the traditional Online Public Access 
Catalogs (OPACs).  Because of this, they will probably not be as affected by the coming 
changes to the MARC21 rules that guide OPAC descriptions.  
 7 
Background—FRBR Overview 
 
 The Functional Requirements for Bibliographic Records (FRBR) is a conceptual 
model developed by the International Federation of Library Associations and Institutions 
(IFLA) to improve cataloging records, practices, and Online Public Access Catalogs 
(OPACs).6  FRBR tries to improve the cataloging records, practices, and OPACs by using 
their understanding of a user's tasks surrounding a library OPAC and applying this 
understanding when creating bibliographic records.  The IFLA specialists who developed 
FRBR used a conceptual model based on the entity-attribute-relationship model of 
analysis commonly found in most databases.      
 At its highest level, FRBR contains three groups of entities.  Group one contains 
the products of the artistic endeavor.  These products include the work, expression, 
manifestation, and item.  Group two contains the persons responsible for Group one's 
artistic endeavors.7  These agents include individual persons, group authors, corporate 
bodies, or families.  Group three includes the wide scale subjects that describe the artistic 
products of Group one or the background behind Group two's intellectual endeavors.8  
                                                
6 Understanding FRBR:  What it is and How it will Affect our Retrieval Tools, ed. Arlene G. Taylor 
(Westport, Connecticut:  Greenwood Publishing Group, 2007), 4.   
7 I did not locate much information about how the specific manifestations of Group 2 will work within 
FRBRized catalogs.  Understanding FRBR notes that FRANAR, the IFLA Working Group on Functional 
Requirements and Numbering for Authority Records, will issue its report:  Functional Requirements for 
Authority Data (FRAD), but remain unaware of the report's publication.  Understanding FRBR:  What it is 
and How it will Affect our Retrieval Tools, ed. Arlene G. Taylor (Westport, Connecticut:  Greenwood 
Publishing Group, 2007), 10-11.   
8 I did not find very much information about the specific ways that Group three will manifest in FRBRized 
records.  Understanding FRBR discusses FRSAR, the IFLA Working Group on Functional Requirements 
for Subject Authority Records, but the book does not specify any specific deliverables put forth by FRSAR 
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These subjects can include concepts, objects, events, and places that describe the entities 
as a whole.  When these three groups become taken together, applied through 
bibliographic description of items, and plotted on a large scale to OPAC searching, these 
entities represent a much more holistic way to view traditionally cataloged objects than 
ever before.  
 The products surrounding Group one have received much attention from 
catalogers who have tried to apply the FRBR concepts to bibliographic description.  
Group one contains four entities:  a Work, an Expression, a Manifestation, and an Item.  
The metadata specialists and librarians that created the FRBR model designed these four 
entities to work hierarchically to describe an item, from Work at the top to Item at the 
bottom.   
 A Work is the "distinct intellectual or artistic creation."9  This Work is manifested 
through an Expression, which occupies a "specific intellectual or artistic form."10  This 
Expression is physically embodied through a Manifestation, which gets exemplified by 
an Item, which is one single example of the Manifestation. 
 As has been stated previously, FRBR is a conceptual model, and is not intended to 
replace traditional cataloging measures.  Instead, it will provide a new framework that 
will inform how cataloging decisions and procedures will adapt to future OPAC users' 
needs.  This framework will manifest in any future revisions of AACR2, the Anglo-
American Cataloging Rules, but it will be most significantly incorporated into a new 
                                                                                                                                            
this far. Understanding FRBR:  What it is and How it will Affect our Retrieval Tools, ed. Arlene G. Taylor  
(Westport, Connecticut:  Greenwood Publishing Group, 2007), 10-11.   
9 "Functional Requirements for Bibliographic Records:  Final Report (1998)," Cataloging section of IFLA.  
Online at http://archive.ifla.org/VII/s13/frbr/frbr.htm#Members>, accessed 22 February 2010.         
10 Ibid.   
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cataloging code called RDA (Resource Description and Access).11  RDA will be 
international in scope and will replace the AACR2 in what the IFLA hopes will become 
an international cataloging code.12    
                                                
11 RDA has entered testing in a small number of libraries, which are currently using the RDA Toolkit to 
catalog a set number of pieces per library. However, the RDA Toolkit has not been distributed to any 
catalogers outside of the testing environment, and thus is unavailable at this time.   
12 A discussion of RDA, its background, how RDA will affect current cataloging, and how FRBR 
principles will be incorporated into RDA can be found in Chapter 7 of Understanding FRBR:  What it is 
and How it will Affect our Retrieval Tools, ed. Arlene G. Taylor (Westport, Connecticut:  Greenwood 
Publishing Group, 2007).   
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Background--The Semantic Web 
 The Semantic Web represents Berners-Lee's vision of the World Wide Web 
(Web) where "information is given well-defined meaning, better enabling computers and 
people to work in cooperation."13  The project has historical roots in a number of past 
projects such as:  "Vannevar Bush's conceptualization of the Memex; J.C.R. Licklider's 
work at ARPA that led to ARPANET; and Ted Nelson's coming of hypertext and Project 
Xanadu."14  The World Wide Web Consortium (WC3) operates as the controlling body 
for the Semantic Web and all of the projects associated with it.   
 To accomplish this, the goal of the Semantic Web is to turn the World Wide Web 
(Web) into a web of data, instead of just a web of documents.15  Currently, most web 
pages are written in either Hyper Text Markup Language (HTML) or eXtensible 
Hypertext Markup Language (XHTML), and the text that they communicate is nothing 
more than just raw text that means nothing to computers.  Semantic Web developers want 
to change this by encoding the meaning of the text right in with the data, thus allowing 
computers to "read" the data and make connections with other readable data.  If 
developers encoded most web pages in the world with this information, the data 
                                                
13 T. Berners-Lee, J. Hendler, and O Lassila, "The Semantic Web," Scientific American 284, no. 5 (2001):  
34-43.  http://www.sciam.com/article.cfm?articleID=00048144-10D2-1C70-84A9809EC588EF21. 
14 Jane Greenberg, "Advancing the Semantic Web via Library Function," Cataloging & Classification 
Quarterly 43, no. 3/4 (2007):  205.   
15 Karen Coyle, "Managing Technology:  Meaning, Technology, and the Semantic Web," The Journal of 
Academic Librarianship 34, no. 3 (2008):  263.   
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represented on each of the pages would be more understandable and interoperable than 
ever before. 
 Web developers have gone slowly with Semantic Web technologies, but some 
have already been developed and implemented.  Users of social networking sites such as 
Delicious can tag conversations, text, and images with their own subject tags and link 
these tags with their acquaintance's tags to form folksonomies.16  Microsoft Office 
applications can detect patterns that indicate dates, addresses, time stamps, and other 
standard information and easily format these sections of a document without being 
prompted to do so by the user.17  When users of Apple's iPhone browse webpages on 
Safari and locate the telephone number for a business, all they have to do is touch that 
number to get their phone to place a call.  All of these conveniences represent basic-level 
Semantic Web development.  Eventually users might expect a computer to perform high-
level tasks such as shopping for specific items on the Internet or booking vacations using 
specifically designated criteria.    
 The Semantic Web encodes meaning in web files through Resource Description 
Framework (RDF), a family of WC3 specifications.  Meaning is expressed in "triples," 
simple three-part expressions.  The first section of the triple is the Subject, also 
sometimes called the "Class," which identifies what is being described.  The second 
section of the triple is the Predicate, also sometimes known as the "Relationship," which 
identifies or defines the relationship between the subject and the third section of the 
triple.  The third section of the triple is the Object, also sometime known as the 
                                                
16 Agatha S. Donkar, I'm In Ur Bookmarks, Stealin' Ur Tags!: Closed Communities and  
Their Influence On Consistent Vocabularies In User Developed Folksonomies. A  Master’s Paper for the 
M.S. in L.S. April, 2007.  Online. http://hdl.handle.net/1901/389, p. 1. 
17 Karen Coyle, "Managing Technology:  Meaning, Technology, and the Semantic Web," The Journal of 
Academic Librarianship 34, no. 3 (2008):  264.   
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"Property."  The Object is the actual value.  For example, in the sentence "The grass has 
the color green," "grass" would be the subject being discussed, "color" is the predicate 
which describes the relationship between the grass and green, and "green" is the object of 
this triple.  Each section of the triple is identified with a Uniform Resource Identifier 
(URI), a string of characters used to identify a specific name or resource on the Internet, 
and the scheme that is often used to encode RDF is called Resource Description 
Framework Schema (RDFS).   
 Although there are many different aspects of the Semantic Web that will prove 
useful to libraries, some stand out.  Although it is not always the case, most RDF that 
library professionals will see will be written with XML, so one should have a basic 
understanding of the syntax and structure that governs XML before trying to understand 
RDF code.  Simple Knowledge Organizations Systems (SKOS) is a family of formal 
languages built on RDF.  SKOSs represent thesauri, classification schemes like the 
Library of Congress (LOC) system and the Dewey Decimal System (Dewey), 
taxonomies, or controlled vocabulary subject-heading systems like the Library of 
Congress Subject Headings (LCSHs) and the Medical Subject Headings (MeSHs).18  
Because SKOSs handle controlled-vocabulary systems they have a tremendous amount of 
potential for future library applications dealing especially with the library concepts 
previously outlined.  Web Ontology Language (OWL) is a family of knowledge 
representation languages endorsed by the World Wide Web Consortium and used for 
authoring ontologies compatible with RDF.19   
                                                
18 Alistair Miles and Jose R. Perez-Aguera, "SKOS:  Simple Knowledge Organisation for the Web," 
Cataloging & Classification Quarterly 43, no. 3/4 (2007), 70. 
19 Corey A. Harper and Barbara B. Tillett, "Library of Congress Controlled Vocabularies and their 
Application to the Semantic Web," Cataloging & Classification Quarterly 43, no. 3/4 (2007), 50.   
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 Although Semantic Web applications have developed fairly slowly, particularly in 
the academic and library disciplines, they offer immense promise and a way to utilize the 
Web in ways previous generations could only dream about. 
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FRBR and Semantic Web literature review  
 
FRBR 
 
 Many people have been enthusiastic about the possibilities that FRBR models 
offer.  In her 2005 article "FRBR and Cataloging for the Future" Tillett praised 
FRBRized catalog displays as a way to meet users needs like never before.  She cited 
increased interoperability and accessibility as some of the key strengths of FRBRized 
catalogs, and even speculated that FRBRized OPAC displays would lead to possibilities 
for Semantic Web technologies in the future.  
 Other catalogers have agreed with Tillett and pointed out tools that librarians can 
use to transform their already-created MARC records into FRBRized records.  In their 
2005 article "FRBR Display Tool" Radebaugh and Keith assessed the Library of 
Congress's FRBR Display Tool, a tool that automatically transforms the data from 
MARC21 records into FRBRized displays.  This tool, which is alterable based on the 
using institution's needs, uses XML technology to generate a MARCXML document, 
then it transforms the MARCXML data into an XML-encoded FRBR structure that uses 
selected Metadata Object Description Schema (MODS) elements.  Although this device 
does not yet create individual Work, Expression, or Manifestation records and it has not 
been extensively tested, it does pave the way for widespread FRBR adaptation in the 
future.      
 However, other scholars have had problems with the terminology used in FRBR 
models.  In his 2005 article "Instantiation:  Toward a Theory," Smiraglia investigates 
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how the term "instantiation" is used in scholarly information and library science 
literature.  He then notes that the differences between the academic usage of the term and 
FRBR's usage of the term might lead to difficulties in the future.  Smiraglia also points 
out that FRBR uses the term "instantiation" to mean either an Expression or a 
Manifestation, terms which FRBR sequences temporally.  As Smiraglia wisely notes, vast 
differences in how abstract concepts are described even within FRBR literature may lead 
to trouble in the future because it may easily confuse future users.   
 As might be expected, much of the library-related FRBR literature centers on how 
specific practical experiments have fared.  Some of the more complicated projects 
dealing with very challenging records have not had much success. In their 2005 article 
"FRBRizing OCLC's WorldCat," Hickey and O'Neill examined the results of FRBRizing 
some of the most complicated records in WorldCat; those records which represent items 
that have been augmented with other materials, revised from previous editions, 
aggregated from several individual items into one larger item, and translated from one 
language to another.  Hickey discovered that these records, which also represent some of 
the most difficult materials to catalog using traditional methods, do not map well into 
standardized FRBR records, which indicates that they may need to be converted 
individually by a trained cataloger or metadata expert.  Because MARC record 
conversion takes advanced cataloging and FRBR knowledge it will most likely prove 
expensive, which may be something that libraries wish to carefully consider before they 
attempt a large-scale FRBR conversion project.  However, Hickey and O'Neill also noted 
that these records could be grouped at the Work level, which shows that some automation 
even within these problematic records may be possible.   
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 In 2007 Smiraglia explored how popular materials might fare when converted to 
FRBRized records in "The 'Works' Phenomenon and Best Selling Books."  Smiraglia 
noted that when a work takes on cultural significance, such importance often manifests as 
translations, adaptations, imitations, duplications, and lampoons based around the 
original item.  Because these works occupy a huge portion of the total works, Smiraglia 
tested how well FRBRized records could collocate and keep the relationships between the 
original work and its successors clear.  Unfortunately initial testing has shown that 
automatically created FRBR records do not handle these particular cases well, which may 
also be something that those considering the transition will want to consider.  Results like 
this prove that although FRBR's adaptation will bring many advantages, it still has many 
improvements to make.   
 However, some tests have proven that FRBRized records may not be as 
impossible as previously thought.  In her 2005 article "Case Studies in Implementing 
Functional Requirements for Bibliographic Records [FRBR]:  AustLit and Music 
Australia" Ayres discussed findings of the Australian National Library's attempt to 
FRBRize the AustLit and Music Australia collections.  Unfortunately the Music Australia 
collection proved too difficult to FRBRize, but Ayres suggested that increased 
granularity, more accurate and complete records, and consistent use of relater codes 
might make FRBRization possible in the future.  However, librarians and metadata 
specialists did manage to FRBRize the records in the AustLit collection, which represents 
a major step forward.  Ayres noted that most aspects of the project, including the 
interface constructions, automatic conversions, and the individual record conversions, 
went well and noted positive responses from both librarians and users.  
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 Rajapatirana and Missingham also reported encouraging results in their 2005 
article "The Australian National Bibliographic Database (ANBD) and the Functional 
Requirements for the Bibliographic Database [FRBR]."  In this article, they concluded 
that it would be possible to apply FRBR to the ANDB, with a few caveats and 
corrections.  The success on this project and the AustLit project may encourage other 
libraries and information centers to go ahead and attempt projects of their own.     
 Other writers explored how FRBR would apply to music and collections that deal 
specifically with the performing arts.  In his 2005 article "Musical Works in the FRBR 
Model or "Quasi la Stessa Cosa'" LeBoeuf explored how FRBR models would deal with 
music-related records, using this piece as a model.  LeBoeuf 's project had mainly 
positive results, and he also explores how FRBR models define the different 
instantiations of music.   
 In their 2005 article "'Such Stuff as Dreams are Made of:  How Does FRBR Fit 
Performing Arts?" Miller and LeBoeuf experimented with how FRBR models work with 
the performing arts that traditional MARC displays have found difficult to capture 
because of their unique nature.  Miller and LeBoeuf reported largely positive findings, 
noting especially that mises-en-scenes and choreographs cataloged using FRBR models 
might not suffer the difficulties that they do when translating the information into the 
more traditional MARC formats.   
 Some libraries have already examined the previously mentioned projects and 
made plans to integrate FRBR into their own music-related digital collections.  In their 
October 2009 PowerPoint presentation to Indiana University's Digital Libraries Program 
Brown Bag Series, Riley and Berry discussed the progress made on integrating FRBR 
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into the Variations online sheet music project.  Although the plan has just been initiated 
and has not produced measurable results so far, Indiana University's reputation for stellar 
music librarianship and successful and large-scale digital music initiatives means that 
other music librarians will be watching this project closely.  Success with this project 
may lead other academic music libraries to begin working with their information 
technology staff members to initiate projects similar to this.   
 However, as Dickey pointed out in his 2008 article "FRBRization of a Library 
Catalog:  Better Collocation of Records, Leading to Enhanced Search, Retrieval, and 
Display," FRBRized records and displays have a long way to go.  Dickey tempers his 
enthusiasm for the enormous benefits that FRBR models can offer music libraries with 
the awareness that music's many formats and instantiations will make it one of the more 
challenging places to place FRBRized records.  However, Dickey seems confident that 
librarians will embrace the many advantages that FRBR offers.  
 
Semantic Web 
 
 Semantic Web projects cross into many different academic disciplines including 
computer science, computer engineering, mathematics, and information science, but even 
within the realm of library science there is a plethora of literature relating to how the 
Semantic Web might theoretically be applied within the library.  Greenberg provided an 
excellent introduction and overview to the subject in her 2007 article "Advancing the 
Semantic Web via Library Functions."  She noted that although there seems to be a rather 
notable gulf between librarians and those who have embraced Semantic Web 
technologies, that gulf does not have to exist.  To illustrate her point, she identifies all 
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four chief functions of the library; collection development, cataloging, reference, and 
circulation; and explains how Semantic Web technologies can positively impact each of 
these library functions.  Greenberg also observed that Semantic Web technologies like 
folksonomies have already enjoyed a strong public following on sites such as Flickr and 
Facebook and encouraged librarians to take advantage of the wonderful opportunities that 
Semantic Web technology offers.   
 Harper and Tillett reinforced Greenberg's observations in their 2007 article 
"Library of Congress Controlled Vocabularies and their Application to the Semantic 
Web" by illustrating how the controlled vocabularies that catalogers already use can 
easily apply to Semantic Web technologies through works like Web Ontology Languages 
(OWLs) and Simple Knowledge Organization System (SKOS).  Harper and Tillett also 
noted that tools such as the Library of Congress's FRBR display tool may provide an 
open path for metadata experts to adapt the already-created MARC authority records to 
Semantic Web technology.   
 Miles and Pérez-Agüera further illustrated how metadata creators can use SKOS 
to adapt already-created controlled vocabularies in their 2007 article "SKOS:  Simple 
Knowledge Organisation for the Web."  Miles and Pérez-Agüera note that because SKOS 
was designed specifically for taxonomies, thesauri, and controlled structured vocabularies 
librarians can easily adapt SKOS for controlled subject headings such as the Library of 
Congress Subject Headings (LCSH) or the Medical Subject Headings (MeSHs), and 
SKOS may also be applied to classification schemes such as Dewey and Library of 
Congress (LOC) call number systems.   
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 Issac, Schlobach, Matthezing, and Zinn demonstrated another Semantic Web 
technologies like SKOS might prove useful in their 2008 article "Integrated Access to 
Cultural Heritage Resources through Representation and Alignment of Controlled 
Vocabularies."  In this article Issac and the other writers noted some of the current pitfalls 
that prevent online cultural institutions from creating federated websites with other 
institutions.  They then showed how Semantic Web technologies such as SKOS can 
alleviate and disambiguate vocabulary terms, thus permitting more efficient web 
collaboration and federated collections. 
 SKOS and other Semantic Web elements can prove immensely valuable, but 
creating and maintaining documentation will prove crucial for accurate adaptation and 
implementation.  In his 2007 article "Scheme Versioning and the Semantic Web," Tennis 
clearly differentiated between conceptual frameworks, metadata schemas, and metadata 
schemes, and he argued that maintaining documentation for not only implementing 
metadata schemes but also their different versions will prove crucial for the successful 
implementation of Semantic Web technologies. 
 However, as McCathieNeville and Méndez argued in their 2007 article "Library 
Cards for the 21st Century," SKOS is not the only Semantic Web technology that can 
have an impact on library systems.  After illustrating how frustrating it can prove for 
users to find reliable and consistent information about specific people on the web and in 
catalogs, McCathieNeville and Méndez demonstrated how certain technologies in 
Resource Description and Framework (RDF) can help users easily locate information 
about the person that they seek.  McCathieNeville and Méndez also illustrated how 
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Semantic Web applications like Friend of a Friend (FOAF) can assist users in creating 
unique web identities.  
 Roger noted some of the many problems that libraries face in the coming years 
and how Semantic Web technologies can assist with these challenges in his 2007 article 
"Roles for Semantic Technologies and Tools in Libraries."  Roger observed two separate 
but easily identifiable trends within academic libraries; the change from tradition book-
based reference rooms to computer-driven information commons areas, and the reliance 
on automated systems to cope with budgetary issues.  Roger then demonstrated how 
Semantic Web technologies can assist with these challenges by providing interoperable 
systems and taking on the more mundane library tasks like metadata harvesting and 
digital management.   
 Other metadata experts focused directly on how Semantic Web technologies 
could improve a library's already-existing OPAC.  Gradman proposed a way to 
implement FRBRized models as RDF schema in his 2005 article "rdfs:frbr—Towards an 
Implementation Model for Library Catalogs Using Semantic Web Technology."  After 
noting that the vast amount of library resources remain largely hidden from normal web 
searches, Gradman suggested that by implementing ontologies, rethinking technical 
platforms, and implementing them by using Semantic Web technology libraries might be 
able to make their resources more publicly visible than ever before without 
overwhelming the web with vast amounts of new data.  To illustrate how libraries might 
implement Semantic Web technologies Gradman suggested that using FRBR as a pivot 
point and expressing FRBRized records as RDFS might allow library resources to 
become more visible on the web.  Gradman also pointed out that using Semantic Web 
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technologies would also raise platform levels, which would decrease library dependency 
on substandard vendor-based systems.     
 Papadakis, Stefanidakis, and Tzali focused more specifically on controlled subject 
headings within library OPACs in their 2008 article "Visualizing OPAC Subject 
Headings."  Papadakis and the other writers harnessed the power of controlled ontologies 
by creating an interactive navigation procedure that guides a library patron who knows 
very little about how controlled-vocabulary LCSHs work through the process of selecting 
the appropriate heading for their topic and then selecting subheadings that might also 
apply to their topic.  The writers explained the basic procedure for creating this 
application in this article and their 2009 follow up article "Semantic navigating an OPAC 
by Subject Headings Meta-information." Their innovative thinking provides a wonderful 
example for developers trying to make subject headings searches as intuitive and simple 
as keyword searches. 
 Although many exciting Semantic Web applications have emerged, how Semantic 
Web applications can be used on music-related materials have not been addressed in very 
many places, and even then the implementation process has been only basically described 
by a metadata expert who is not a music expert.  Such is the case with Engels and 
Tonnesen's 2007 report "Case Study:  A Digital Music Archive (DMA) for the 
Norwegian National Broadcaster (NRK) using Semantic Web techniques."  In this very 
brief article Engles and Tonnesen described their attempt to encode Semantic Web 
technology to allow the "hidden treasures" of their archive to be more discoverable and 
provide the broadcasters with an advantage over the competition.  Although the large 
amount of RDF triples needed for the proper representation of their archive prevented 
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them from taking full advantage of Semantic Web technology, Engels and Tonnesen 
reported several benefits of using the technology, including significant enhancement, 
findability of previously hidden facts, and ease of integration with other archives.  This 
project clearly demonstrates the advantages that Semantic Web technology can offer 
those who choose to attempt it, and it points the way for other digital music archives.   
 However, Engels and Tonnenson's brief article remains the sole exploration of 
how music-related collections would benefit from Semantic Web technologies, and even 
this report only applies to a digitally stored collection.  This lack of exploration can 
partially be explained by the relative nascence of Semantic Web technologies:  although 
the idea of "artificial intelligence" has been present since computers began appearing in 
businesses and universities in the 1970s, computer scientists and engineers have only 
recently begun to think about applicable ways that data can be expressed through code.  
Indeed, T. Berners-Lee only expressed the large-scale goals for the Semantic Web in 
2001, and scientists and engineers have spent much of this past decade working on ways 
to realize T. Berners-Lee's vision of an interactive and interoperable web.  Forward-
looking Library and Information Science (LIS) researchers such as Greenberg, Méndez, 
and Campbell began to examine how Semantic Web technologies could assist library 
functions and applications approximately seven years ago.  While the work that they have 
become represents an important first step, the enormous scope of this project and the 
huge changes that it will bring to library applications means that library-centered 
Semantic Web experts have, understandably, focused on how specific Semantic Web 
technologies can work with distinct aspects of those applications. 
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 Consequently, how Semantic Web technologies will affect specific disciplines 
such as music cataloging has not yet been addressed within the library-centered Semantic 
Web literature.  Because music cataloging and music metadata creators will face specific 
challenges when Semantic Web technologies start to infiltrate library systems and 
applications, it makes sense for them to begin to understand and learn how these 
technologies will effect them.  Indeed, studying how the Semantic Web will affect music 
cataloging and music-related collections will advance and improve our understanding of 
catalogs, cataloging, OPACs, and access to musical works in the very near future.  This 
Master's Paper is a step in this direction.     
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Research Questions 
 This Master's Paper seeks information about how the coming advances in 
technology will change music cataloging in the future.  Because the answer to this overall 
theme can be determined in many different ways, this Master's Paper will seek the 
answers to these specific questions:  
•  How might the FRBR model change the display of already created bibliographic 
 records? 
•  What advantages and disadvantages does the FRBR model offer for music-related 
 bibliographic records? 
•  How can the FRBR model affect current OPAC displays?  
•  What advantages and disadvantages does FRBRizing an OPAC offer for music-related  
 search results? 
•  How can cataloging and metadata librarians prepare for the advent of Semantic Web 
 technologies in their library systems? 
•  How can FRBRized bibliographic records and OPAC displays work with Semantic 
 Web technologies? 
•  What advantages and disadvantages do these Semantic Web technologies offer for 
 music-related  bibliographic records and displays? 
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Methodology 
 To answer the Research Questions asked in the section above, I chose to do an 
exploratory study.  In order to assess the application, benefits, and drawbacks of FRBR, 
visual models were produced based upon a MARC record created to exemplify a specific 
score for Beethoven's third symphony, the Eroica Symphony (opus 55).  A visual model 
was also created to exemplify the search results generated by searching for this 
symphony.  Creating these displays and comparing the FRBRized records to the original 
MARC and search results screens allows a user to easily see how a FRBRized display 
might offer an advantage to OPAC users over the traditional, non collocated results 
commonly displayed. 
 After I finished assessing how well FRBRized bibliographic records and OPAC 
displays might work, I used that same basic MARC record as a springboard for 
investigating how librarians might prepare for the Semantic Web.  Using the 
metaanalysis conducted within my Literature Review as a starting point, an exploratory 
study was conducted into a few of the Semantic Web applications that seemed 
particularly promising for traditional cataloging purposes.  Taking the bibliographic 
properties from the MARC record described above and using them to explore how 
Semantic Web technologies could apply to music cataloging and music-related 
bibliographic records allows a user to see how Semantic Web technologies might result 
in a more integrated, interoperable catalog.  
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Application--Application of FRBR principles to bibliographic record 
 Because Group two and Group three do not yet have enough practical 
documentation in place to allow music catalogers to attempt to incorporate FRBR's 
principles into their practical work, most of the discussion concerning how to apply 
FRBR to music cataloging has focused on the attributes that surround Group one.  As 
discussed before, Group one focuses on the products of the artistic endeavor, with Work, 
Expression, Manifestation, and Item operating hierarchically to describe both the larger 
work and the numerous items that occur as a result of the Work.   
 Music catalogers and music-metadata experts have begun to weigh in on how to 
catalog items using FRBR concepts, and have issued some general practical guidelines.  
Because MARC is the most common method of cataloging music-related materials today, 
much of the discussion has centered on how to adapt MARC cataloging procedures to 
FRBR concepts.  However, librarians have not settled completely on these rules or 
determined how to proceed if, as so often happens, the work in hand does not lend itself 
to any of the available guidelines. 
 Generally though, music librarians have agreed that the Work entity in Group one 
should probably map roughly to the name and uniform title authority records, which 
usually correspond to the 1XX and 240 fields within the MARC record.  Music librarians 
have usually concurred that the Expression field should map to the particular version of 
the item in hand, whether that item is written text such as a libretto or a book, a written 
music notation such as a music score, a sound recording such as compact disc or a vinyl 
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LP record, an audiovisual recording such DVD or a videocassette, or any other material 
the cataloger must deal with.  Music librarians have also determined that the metadata for 
the Manifestation should come from the bibliographic record for each particular 
manifestation, and that the Item metadata should come from the holding record for each 
individual institution.   
 To apply these general guidelines to real cataloging, I shall create a FRBRized 
bibliographic record.  This record shall be a FRBR record from one particular score of 
Beethoven's third symphony, the Eroica Symphony (opus 55), held by the Music Library 
at The University of North Carolina at Chapel Hill (UNC-CH).  See Figure 1 to view the 
MARC record provided for this particular score. 
 
  
 
Figure 1.   
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I used the MARC record in Figure C to create this FRBR record (see Figure 2):   
 
w1 Beethoven, Ludwig van, |d 1770-1827.  Symphonies, no. 3, op. 55, E-flat major. 
 e1 Symphony no. 3 in written music notation (Score),  
  Weisbaden:  Breitkopf & Haertel, c1999.   
  m1 1 score (112 p.); 32 cm. 
   i1 Music Library Stacks M1001.B423 no.3, H3, 1999 
 
Figure 2.20   
To create this record, I drew the information for the Work entity from the complete 100 
and 240 fields of the MARC record, which indicate the Author main entry and the 
uniform title of the work at hand.  To gain the information for the Expression entity, I 
first examined the 650 _0 $v MARC field to gain a holistic sense of the work, and then I 
got the specific publication information from the entire 260 MARC field.  I derived the 
information for the Manifestation by looking at the complete 300 MARC field.  To gain 
the information for the Item entity I looked at the "Location" tab in UNC-CH's OPAC 
and noted the Location and Call number of the particular item, which in this case shows 
up in the 090 MARC field.   
 Because this FRBR record remains very incomplete and is only intended to work 
at the most basic level of bibliographic description, it cannot hope to cover all of the 
information that the original MARC records of each item provide.  Additionally, one 
should also be wary of drawing large generalizations from such a small sample.  
However, this FRBR record does serve as a practical way to see how FRBR would work 
when adapting FRBR principles to already-created MARC records.  Based on the relative 
                                                
20 I created this record based on the record shown in Slide 10 of Amanda K. Sprochi, "Cataloging for the 
New Millennium," PowerPoint presentation given at The College of New Jersey on May 12, 2005.  
Available online, 
http://74.125.93.132/search?q=cache:zmJOKssD7WQJ:www.personal.kent.edu/~asprochi/docs/cataloging.
ppt+FRBR+music&cd=10&hl=en&ct=clnk&gl=us&client=safari>, accessed 15 February 2010. 
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ease with which some MARC fields translate, it seems that retrospective cataloging 
might possibly work on the Work and the Item entities.  In this case, to get the Work field 
it looks like one would take the 1XX and the 240, if the piece has a uniform title, and 
gather the call number information from a specified field within either the MARC record 
or some other place where the locally-assigned call number always shows up.   
 However, judging from this and from Hickey, O'Neill, and Smiraglia's findings 
discussed in the FRBR section of the Literature Review, it appears much more difficult to 
automatically assign specific MARC fields to the Expression and Manifestation areas of a 
FRBR record.  Reissues, translations, reprints, derivative works, anthologies, and 
compilations represent some of the most challenging items for those performing 
traditional music cataloging to effectively describe, and it appears that this challenge will 
not disappear as libraries make the transition from AACR2R and MARC21 records into 
AACR3 and FRBRized bibliographic records.   
 One might be able to assign fixed MARC fields such as 650 $v and 260 to the 
Expression entity, but one would have to be very careful to avoid assigning those fields to 
reissued scores or recordings.  In this case, FRBRizing these records may not occur as 
easily from a fixed retrospective cataloging algorithm.  In the cases that involve reissues 
or reprints of a score or sound recording, particularly ones that involve a different 
publisher than the original issue, it might make sense to either create these FRBR records 
individually using specialized metadata experts or create separate algorithms to handle 
separate situations.  Either way metadata experts will have to practice caution to create a 
usable catalog in the future.  
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Application--Application of FRBR principles to OPAC display 
 As previously mentioned, music's many forms and many publications that discuss 
the music makes searching a catalog for music-related items very complicated. Because 
music has such complex naming patterns, many cases of multiple forms of the same 
work, and multiple manifestations of the multiple forms of the works, many experts have 
argued that music cataloging will particularly benefit from FRBR's collocation 
structures.21  If done correctly, the clustering that FRBR allows will impose order on a 
fairly unwieldy amount of materials and allow OPAC users to see the relationships 
between all of the items in our catalog with more ease than ever before.    For instance, 
when a person viewing the University of North Carolina at Chapel Hill's OPAC searches 
for the author "Beethoven," and the keywords "Eroica symphony," (opus 55) and 
specifies the location "Music Library," the library catalog still retrieves over 80 results 
(see Figure 3).   
 
                                                
21 Patrick Le Boeuf, "Musical Works in the FRBR Model or "Quasi la Stessa Cosa:" Variations on a 
Theme by Umberto Eco," Cataloging & Classification Quarterly 39, no. 3/4 (2005):  103-104, and 
Timothy J. Dickey, "FRBRization of a Library Catalog:  Better Collocation of Records, Leading to 
Enhanced Search, Retrieval, and Display," Information Technology and  Libraries 27, no. 1 (March 2008):  
23.   
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Figure 3. 
 
 This large number of results tends to confuse OPAC users enough, but even 
worse, the OPAC does not sort the results in any way that allows the reader to easily 
understand it, and specifying a format such as "audio" or "books" takes away the ability 
to holistically look at the collection that surrounds a given keyword and see the 
relationships between the items because the sorting removes all items that do not fit the 
designated criteria.  FRBR could change this, providing a framework to organize large 
sets of results into collations that enable readers to easily grasp the similarities and 
differences between the displays.     
 A user that searched a FRBRized OPAC might expect to see something similar to 
this (see Figure 4): 
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Figure 4.22   
                                                
22 I designed this figure based on slide 5 of Amanda K. Sprochi, "Cataloging for the New Millennium," 
PowerPoint presentation given at The College of New Jersey on May 12, 2005.  Available online, 
http://74.125.93.132/search?q=cache:zmJOKssD7WQJ:www.personal.kent.edu/~asprochi/docs/cataloging.
ppt+FRBR+music&cd=10&hl=en&ct=clnk&gl=us&client=safari>, accessed 15 February 2010.  I drew the 
MARC records used from the search results done in Figure 3 within the UNC OPAC.  The MARC records 
that I used to create Figure 4 may be viewed in the Appendix.     
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 To create this record, I chose to select the title information from the 245 section of 
each MARC record.  Because Beethoven's name had been accounted for in the initial 
search I chose to populate the name fields of the video recordings and sound recordings 
with information from the 511 0_ field, which indicates the significant performers on 
each item.  I chose to include the publishing location, company and year taken from the 
260 field of the MARC records for each of the scores listed because users who utilize this 
resource often wish to know this information immediately and it has not proved quite as 
crucial for video recordings and sound recordings.  I included the physical description 
information from the 300 field of the MARC records, and I would take the local call 
number and the availability information from the relevant fields within the holdings card 
for each item.     
 Users might also, at a later time, expect to see a button at the top of this display 
that provides a graphic, tag cloud-like display of the results as well.  The multiple choices 
of displays would accommodate a wide variety of user needs and learning styles, but one 
thing they would both have in common would be the hierarchical structure of the results 
displays within each section.  
 A hierarchically structured set of results like this would allow a user to quickly 
see all of the formats available to them that concerned one specific result, and how the 
formats work together to create a holistic understanding of the work.  This format would 
serve a wide variety of needs because it could easily satisfy both the simple and the more 
complex searching needs of our patrons.  For instance, an undergraduate student taking 
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orchestra literature that simply needs to hear a recording of the Eroica Symphony could 
easily identify two or three records that suited his or her needs, click on those records, 
locate the call number and holding information associated with the recording, and use 
that information to obtain the recording he or she needed.  However, an advanced-level 
musicology student that must write a research paper about the compositional background 
of the Eroica Symphony would also be able to quickly locate a score, recording, and 
analyses of the Eroica Symphony, and their complex needs could easily be satisfied by 
the hierarchical nature of this display.  
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Possible applications of Semantic Web technologies  
 
 As the Semantic Web section of the Literature Review established, there are many 
different ways that Semantic Web technologies can be applied to library operations.  
However, Semantic Web development has moved slowly for many reasons.  It can be 
difficult to determine the Uniform Resource Identifiers (URIs), Persistent Uniform 
Resource Locators (PURLs), and Uniform Resource Names (URNs) that one must have 
to create workable Resource Description Framework (RDF).  RDF has a steep learning 
curve, and although there is no shortage of project documentation for each of the 
Semantic Web projects and initiatives, very few of them have been made accessible for 
lower-level participants.  Although a few languages including Standard Querying 
Language (SQL) and Object Querying Language (OQL) have been proposed, WC3 has 
not standardized an RDF querying language yet.23  Additionally, the commonly seen 
graphic that guides Semantic Web development (see Figure 5) demands a bottom-up 
approach to building infrastructure.24  Therefore, although several initiatives have been 
put into place and many people continue to toil, very few large-scale directives have 
emerged.   
 
                                                
23 Rajendra Akerkar, Foundations of the Semantic Web:  XML, RDF & Ontology (Oxford:  Alpha Science 
International, Ltd., 2009), 45. 
24 Jane Greenberg, "Advancing the Semantic Web via Library Functions," Cataloging & Classification 
Quarterly 43, no. 3/4 (2007):  206.   
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Figure 5.25 
 However, besides becoming familiar with Semantic Web terminology, RDF, 
OWL, SKOS, and the various Semantic Web projects that may affect libraries in the 
future, librarians can prepare in specific ways for Semantic Web technologies.  One 
possible method involves reformatting bibliographic records from the machine-readable 
data exemplified by MARC21 records into XML-based records so that it may later be 
converted into Semantic Web-compatible data.26  Devices such as the Library of 
Congress's FRBR display tool could assist with this process.  One of the first steps that 
the FRBR Display Tool completes involves converting the MARC record into a 
MARCXML record.  The FRBR Display Tool then takes this XML file and uses it to 
                                                
25 Figure obtained from http://en.wikipedia.org/wiki/Semantic_Web_Stack. 
26 Karen Coyle, "Managing Technology:  Meaning, Technology, and the Semantic Web," The Journal of 
Academic Librarianship 34, no. 3 (2008):  264.   
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create an XML-encoded FRBR record.  Although it does not seem possible yet, 
converting the currently incompatible MARC records into XML-based records and using 
XML-based MARC Authority Records may make creating RDFS code from these 
records possible on a large scale sometime soon because the RDFS may be able to take 
advantage of the XML-based encoding.  Creating XML-based records for our OPACs 
might also assist with opening up OPAC records that could not be found on public web 
browser searches, which would increase interoperability as more of the Web becomes 
more semantically encoded, and this would open music-related materials up to a wider 
audience than ever before.   
 Another approach that music metadata specialists could take involves using 
programs such as SKOS to create semantically encoded subject headings and call 
numbers.  Because SKOS was designed to handle thesauri, classification schemes such as 
the Library of Congress Call Numbers (LCCNs) commonly used for shelflist music-
related materials and subject heading systems such as the Library of Congress Subject 
Headings (LCSHs) usually used for music subject analysis,27 it may prove ideal for 
assisting with library OPAC's transition from machine-readable records to XML-based 
Semantic-web records.  Additionally, some of the infrastructure including the most recent 
SKOS schema has already been placed on the web,28 and the Library of Congress has 
already published a searchable database that includes the URIs for over 370,000 LCSHs, 
with matching records for the corresponding LCCN associated with each heading.29  For 
example, when a user searches the database for the LCSH "Symphonies" that 
                                                
27 Alastair Miles and Jose R. Perez-Aguera, "SKOS:  Simple Knowledge Organisation for the Web," 
Cataloging & Classification Quarterly 43, no. 3/4 (2007):  70.   
28 See the 18 August 2009 version of SKOS schema on the web at http://www.w3.org/TR/skos-
reference/skos.html. 
29 Available at http://id.loc.gov/authorities/search/.   
 39 
corresponds to Figure 1's MARC record for Beethoven's Eroica Symphony, they would 
see this display (see Figure 6): 
 
Figure 6.   
A user can immediately identify the UID for the LCCN.  When one clicks the 
"Symphonies" hyperlink, they see the display below (see Figure 7), which gives the 
general instructions typically found in a MARC Subject Authority File (see Figure 8).  
However, the online database also gives the URI for the LCSH, and it gives alternative 
ways to view the authority file and an optional visualization graphic for the LCSH. 
 40 
 
Figure 7. 
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Figure 8.   
Because many of the possible fixed and free-floating subject headings have not been 
assigned URIs yet and the LCCNs often only determine the first section of the local 
shelflisting call number, these resources cannot be considered complete resources.  
However, they do represent a constructive step toward making OPACs interoperable and 
more freely available on the Web.   
 One final way that music librarians could begin to implement Semantic Web 
practices involves learning how we might begin to apply both FRBR and Semantic Web 
technology concurrently, which means learning about possible ways to encode FRBR 
entities using RDF and RDFS using XML.   
Implementation of such an idea might look similar to Figure 9 below. 
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Figure 9.30 
Although the coding for this record remains very basic in nature, it represents a large step 
forward for creating FRBR and Semantic Web interoperability.  However, the success 
and widespread implementation of a scheme like this depends on its flexibility and its 
                                                
30 I created this code by adapting the RDFS code on pgs. 70-71 of Stefan Gradmann, "rdfs:frbr—Towards 
an Implementation Model for Library Catalogs Using Semantic Web Technology," Cataloging & 
Classification Quarterly 39, no. 3/4 (2005).     
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ability to describe a large variety and amount of bibliographic data accurately but as 
simply as possible.  Because many of the individual entities within this record such as 
Beethoven's name, Beethoven's birth and death years, the unique title of this symphony, 
the format of the score, the city of Weisbaden, and the publisher Breitkopf and Haertal 
records must be linked to individual URIs and PURLs, more encoding would have to 
occur later.  However, a record such as this shows that although it is not yet possible to 
apply FRBR-related concepts to the Semantic Web on a large scale, it might be possible 
in the future.   
 Although there have been a large amount of Semantic Web projects and schemas 
available and quite a bit has been done to individual aspects of library OPACs, metadata 
experts still have a long way to go before RDF and RDF-based codes can begin to affect 
library infrastructures on a large scale.  Projects like the Library of Congress's FRBR 
Display Tool and the URI locators for many of the LCSHs provide the basic building 
blocks for those who wish to begin to experiment with Semantic Web technology in a 
library setting.  SKOS and OWL offer ways to add interoperability to already-created 
thesauri and ontologies.  Programs like Friend Of A Friend (FOAF) will allow library 
users to connect with both the library's holdings and each other in ways that could not 
have been anticipated 20 years ago.  Although the Semantic Web technologies have been 
creeping into library functions slowly, they represent the future.  
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Conclusions and future research  
 
 This Master's Paper presented research that examined how forthcoming 
technologies such as FRBR and the Semantic Web will affect music cataloging based on 
practical models and the metaanalysis conducted within the Literature Review.  As music 
cataloging librarians step into the future, only a few things remain certain.  The 
previously standard MARC records will be gradually phased out as various iterations of 
RDA take its place, and these iterations will most likely lead to more FRBRized 
bibliographic records.  However, how well the records convert to FRBRized models 
remains uncertain.  Although the preliminary testing done on collections in places such as 
the Australia National Library indicates that FRBRized records are indeed possible, as 
Smiraglia and others have wisely noted, the success or failure of the FRBRization efforts 
will rest largely on how well these processes handle the more complicated records such 
as reprints, translations, adaptations, editions, collections, and excerpts.   
 Those who create music-related bibliographic records must be especially watchful 
of these dangers.  Metadata experts and catalogers should exercise caution with these 
records because these items take up large proportions of most academic music library 
collections, and any bad project results that lead to patron difficulties could create more 
resistance to change in the future.  However, the benefits of music-related FRBRized 
records, including the vast amount of collocation possible and the ability of the OPAC 
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displays to reach a wide variety of users, far outweigh the potential pitfalls that libraries 
may encounter while making these improvements.   
 Semantic Web technologies also offer a huge potential payoff in the future for 
music-related collections and their patrons.  Although the process of creating Unique 
Resource Identifiers and Persistent Uniform Resource Locators for individual items 
within each bibliographic record and learning how to use RDF, RDFS, SKOS, and OWL 
will prove challenging, the benefits of an interoperable and semantically connected Web, 
federated online music collections, and openly searchable OPACs will be prove 
immensely rewarding.  Migrating to XML-based authority and bibliographic records, 
utilizing the advantages that SKOS can offer in dealing with music-related controlled 
vocabularies like subject headings and classification schemes, and learning how RDA 
and FRBR can work together to create basic bibliographic records that have all of the 
visual advantages of FRBR and all of the semantic advantages of an interconnected and 
interoperable web will prove challenging and time consuming.  However, the advantages 
of interconnected records, readable data, and added understanding that Semantic Web 
technologies might offer to music library users will prove well worth all of the effort. 
 However, this research conducted in this Master's Paper represents only a basic 
beginning point.  Many issues remain that must be addressed.  One very difficult area that 
music catalogers and metadata experts could particularly influence involves how exactly 
FRBRized catalogs will handle the more difficult records within their OPACs, including 
the records involving score reprints, reissues, new editions, scores with supplemental 
materials, anthologies, and excerpts.  Music catalogers have had to grapple with these 
issues for many years and have come up with some very sophisticated ways to deal with 
 46 
these problems within traditional MARC records.  Because they have had so much 
experience with dealing with these issues, music catalogers could provide some valuable 
perspective and advice within this particularly problematic area of FRBR adaptation.   
 Catalogers and metadata specialists who work with music-related collections have 
not previously conducted much, if any, significant research into how Semantic Web 
technologies will affect music records and collections, so a great deal of work must be 
done within this area that this Master's Paper could not complete.  One of the most 
important ways music catalogers can further this research involves simply getting 
involved and becoming aware of the vast possibilities that Semantic Web applications 
offer for music-related collections.  However, music catalogers and metadata experts 
must begin to learn and experiment with applications such as SKOS which have 
enormous such enormous potential for creating semantically rich text even within 
traditional OPACs.  Because music-related subject analyses are more specialized than 
regular subject analyses, music catalogers must begin to work with these technologies to 
find out how well they work with music materials.  As music catalogers become more 
familiar with these applications they will be able to identify more specifically the 
strengths and weaknesses that SKOS can offer for music-related collections, and they can 
suggest constructive improvements for future iterations of SKOS.   
 Another way that music-related metadata experts could particularly contribute to 
Semantic Web developments concerns would involve creating accurate and useful UIDs 
and RDF triples for music-related information.  Because music catalogers and metadata 
experts have not taken an interest in learning how to work with Semantic Web 
technologies, they run the risk of having those who have learned how to work with RDF 
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and RDFS define their subject materials for them within RDF code.  Because music has 
such specific vocabularies and techniques for metadata description, it seems highly likely 
that these materials could be misinterpreted by even well-meaning RDF creators, and 
those misinterpretations could prove immensely difficult to correct.  Music metadata 
creators should begin to learn, encode, and contribute their own information to prevent 
these errors from becoming a widespread problem in the future.   Although doing this 
will involve learning complicated RDF and RDFS schemas, music-related metadata 
experts have taken on similarly complicated challenges in the past.   
 Although it is true that this Master's Paper presents the most basic applications of 
FRBR and Semantic Web technologies, it is hoped that this basic exploration of how 
FRBR and Semantic Web technologies will affect music cataloging will prompt other 
music catalogers to begin exploring these and other applications in greater depth.  
Although these technologies do seem daunting and require a great deal of expertise, 
learning how they work will provide music librarians with the tools for the future and 
lead to great rewards for those who have the patience and fortitude to conquer them.  
Greater integration, interoperability, and meaning will help open OPACs to the wider 
audience and accessibility that closed systems could not previously support.  The rewards 
for both catalogers and users will prove great indeed.    
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Appendix 
MARC records presented in the order listed in Figure 4.   
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